CD34+/CD133- circulating endothelial precursor cells (CEP): characterization, senescence and in vivo application.
Circulating endothelial precursor cells (CEP) are interesting candidates for the treatment of ischemic diseases and for tumor targeting/imaging. We isolated a homogeneous population of CEP from CD34(+)/CD133(-) cells of peripheral blood that can be expanded easily on collagen-type-I coated plastic. CEP displayed a phenotype of mature endothelial cells (vWF, CD31, CD34, VEGF-R2, CD105, CD146) similar to that of cord-blood CEP and umbilical vein endothelial cells. They bound UEA-1 lectin, incorporated acetylated LDL and formed tube-like structures with capillary lumens in vitro. Weibel-Palade bodies were observed by electron microscopy. After 40-60 cell population doublings, CEP cultures underwent a terminal growth arrest, had shorter telomeres, up-regulated cell cycle inhibitory proteins, such as p21(CIP1) and stained positive for senescence-associated-beta galactosidase. During the whole expansion period CEP retained their endothelial phenotype and a normal karyotype. CEP had the capacity to home to ischemic tissue in vivo after systemic injection in nude rats. The convenient expandability, the homogenous phenotype, the functional cellular senescence program, the regular karyotype and the homing capacity to ischemic myocardium suggest autologous CEP cultures as a safe and promising tool for cell-based therapeutic approaches in targeting ischemic tissue and tumors.